
Problem Set 1.1

Labour Economics, Winter Term 2025/26

Submit by Sunday, 02 November, 22:45h on Moodle!

Learning objectives

• Create and interprete descriptive statistics

• Conduct ordinary least squares (OLS) regressions

• Interpret omitted variables bias (OVB)

Tasks

Get familiar with R. You can find some books in Moodle under Readings. In case it is your

first time using R we recommend having a look at chapter 1 of Using R for Introductory

Econometrics, watching one of the many useful YouTube videos, or doing some of the free R

exercises on https://www.codeacademy.com/ or https://www.datacamp.com/. Finally,

we find AI tools and coding assistants (e.g. ChatGPT, Claude) to be useful in suggesting

solutions to many coding problems.

Download the data ps1_clean_data.Rda and open it in R Studio. The data contains various

variables. hour s is the dependent variable indicating the number of hours worked per day.

moti vati on is the intrinsic motivation of individuals for a successful career. This is compared

to the average motivated individual where higher values are associated with higher motivation.

educati on displays the number of years spent on education. w ag e is the wage per hour.

w ag e_pr emi um is a dummy that indicates whether an individual received a randomly

assigned wage increase of 35% or not. This could be because they were drafted into an income

support program like the one in Canada discussed in lecture but will be important only in

Problem Set 1.2.

a) Generate the log of wages (ln_w ag e). Produce a table with descriptive statistics for

educati on, moti vati on, hour s and ln_w ag e. Also calculate correlations between these

variables and plot the density of log wages as well as a histogram for the years of education.

Briefly comment on your results.

Solution
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The summary tells us a lot about the dataframe. We have 5000 individuals; minimum

of education in our data is 10 years, the maximum 24 years. The median is at 12 years

of education, which makes sense as most of the OECD countries have a similar span

of education. We can do the same for hours. The minimum is 6.35 hours worked, at

maximum 9.7 hours. On average, the individuals work 7.95 hours per day, which makes

39.8 hours per week. This is plausible, as once again, most of the developed countries have

a weekly workload of 35 hours. So we can think of this data as plausible. All variables are

positively correlated with each other. motivation and education have a relatively weak

correlation of 0.138 whereas education with ln_wage as well as motivation with hours

have relatively strong ones (0.4941 and 0.8045).

The density plot of ln_wage looks almost normally distributed with an average of around

3.3 and a range of more than 1 (i.e., 100 log points or exp(1)−1 = 172%). We can see a slight

second peak at 3.4 which is caused by our wage-premium participants.
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The histogram shows us that most people have received 10 years of education (1200 or

approx. 24%). After that, only around 600 people received 11 years, with higher numbers

for the number of 12, 13 and 14 years. After 14 years, the number of people with higher

education declines with a maximum of 24 years. Only few people have a lot of years of

education (i.e., master’s degree and above).

b) Compare descriptive statistics for individuals who have a moti vati on above or equal

to zero versus below. Do the same thing for educati on, 14 years or more (some college)

versus below. Again comment on what you find.

Solution

For the considered people with motivation greater than 0, we can find on average hig-

her education (13 instead of 12), more hours worked (8.28 instead of 7.63) and higher

ln_wage (3.42 instead of 3.3).
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For education equal or greater than 14, we can find on average higher motivation (0.216

than -0.1), higher hours worked (8.3 than 7.76) and higher ln_wage (3.49 than 3.28)

So motivation and education might be important counfounding variables when eva-

luating the effect of wages on hours worked.

[But we haven’t yet tested their economic or statistical significance]

c) Plot a scatter of the hours worked against l n_w ag e. What do you notice?

Solution

We see a positive correlation between more hours worked and higher ln_wage.
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d) Do a simple regression of hour s on ln_w ag e. Add the regression line to the plot from c).

Include the 95% confidence interval and interpret your results.

Solution

The linear regression coefficient is 1.28 which can be interpreted as a semi-elasticity: e.g., a

ten percent increase in wages is associated with approximated 0.13 hours (or 7,7 minutes)

increase of work per day. We can observe high t-values and p-values close to 0, making

the parameter statistically different from zero. Therefore, we have strong evidence for the

association between ln_wage and hours. This overlaps with our analysis of the plot from

c).

The confidence band is very tight, which gives us a hint for how precise our estimation

really is.

[Still we are careful not to interpret this as a causal effect because, as suggested before,
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third unobserved variables may affect both wages and hours worked.]

e) Now add educati on to your regression and explain to what extent and why results change.

Solution

The coefficient for education on hours is positive and statistically significant. Quantita-

tively, four more years of education (e.g. college vs high school) raise hours by about 5%

compared to the average of 8 hours per week.

The coefficient on log wages drops by one third, indeed showing OVB with respect to

education. Wages are still significant for hours though.

f) Finally, do the full multivariate regression of hour s on ln_w ag e, educati on, and

moti vati on. Compare your results to before, i.e., out of d)–e), what is your preferred

regression specification and results?

Solution
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Adding motivation changes the relationship of wages with hours worked again, and

strongly so. The coefficient declines from 0.79 to 0.2. That is, a ten percent increase in

wages would be associated with only 0.02 hours (or 1.2 minutes) increase of work per

day. Small responses of labour supply have been found in the literature, especially among

males; we will calculate the exact elasticity in PS 1.2.

As probably expected, all coefficients of hours on motivation, education and ln_wage

are positive. They are also statistically significant as indicated by the low p-values (« 0.05).

Overall, the three variables (ln_wage, education, motivation) appear to be significantly

related to the dependent variable (hours).

Given especially the discussion about OVB and our aim to study the “causal effect of wages

on labour supply”, the preferred specification is the full multivariate regression from g).

We should include factors that likely affect individuals’ hours and wages at the same time.

Controlling in regression for this is the classic way to reduce OVB, and thus we should be

closer to the true causal effect. The resulting estimate is also broadly plausible (in line with

literature).

R2 is really high. This is due to this being simulated data; in actual observable data there

would be many other factors and R2 would be lower. For causal analysis, R2 is secondary

anyway, since we want to extract the effect of one specific (policy-relevant) factor; not

analyse all factors that drive hours together which is also extremely hard.

Notes: You can work in teams of 1–3 students. Please upload your code as well as a pdf-file

with discussions on what you found in the data in response to the tasks above. It should be

clear which lines of code and answers in the .pdf refer to which question.

7


